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3.1 INTRODUCTION 
 
The main coconut machine consists of five main processes that is dehusking 
process, grating and extracting process. Our group needs to focus only on the husking 
process machine. This machine needs to consider that it can operate fully automatic 
in indoor environment and produces less sound. In general, Coconuts are dehusked 
manually using either a machete or a spike. These methods require skilled labor and 
are tiring to use. Attempts made so far in the development of dehusking tools have 
been only partially successful and not effective in replacing manual methods. 
Considering the drawbacks of manual dehusking methods, and existing automated 
dehusker, power operated coconut dehusking machine was developed. This coconut 
dehusking machine peels off the coconut husk from coconut fruit to obtain dehusked 
coconut fruit as shown in Figure 3.1. 
 
 
 
Figure 3.1: Coconut form in shell after dehusker process 
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3.2 EXISTING PRODUCT IDENTIFICATION 
 
The benchmark is a process to distinguish between its own process and 
performance metrics with the best in the industry or how to best progress in other 
industries. Dimensions typically measured are quality, time, and cost. This benchmark 
can also improve some aspect of improvement in terms of better products, faster and 
cheaper cost. Figure 3.2 and 3.3 shows the example of coconut dehusker machine that 
available in the market outside of Malaysia.  
 
 
 
Figure 3.2: Coconut Dehusking Machine Specification 
 
 
 
Figure 3.3: Coconut Fiber Extracting Machine 
 
From the commercial product that we have found, we compare it between 
them in order to find the best specification and set as our benchmarking to producing 
our product. The specification that we compare is machine size, orientation, motor 
rating, and capacity of coconut mild process and approximate weight of the machine. 
Table 3.1 is the comparison between the two products. 
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Table 3.1: Comparison of Coconut Dehusking Machine 
 
 
3.3 NEW CONCEPTUAL DESIGN 
 
3.3.1 Component decomposition and function analysis 
The activity analysis is the overall behavior of machined were inserted. From 
that it can be conduct easily to any maintenance process of the machine. In the activity 
analysis, overall behavior of the machine is inserted. Besides, it can display the 
product sustainability. Instead of daily used, some malfunction component can be 
replaced. Conceptual design method places some intermediate solution steps between 
problem and final solution. Functional decomposition is such a method which aims at 
finding solution realistic the function of machine. The concept usually clarifies the 
parameter and design of the machine. The Figure 3.4 and 3.5 shows a function 
decomposition of the coconut husker.  
 
 
 
Figure 3.4: Component Decomposition of Extruder Machine 
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Figure 3.5: Function Analysis of 3 in 1 Processor Coconut Dehusker Machine 
 
3.3.2 Concept Selection 
In this section, the best concept was selected (Figure 3.6) based on the 
objective tree and weighting tree. The concept was selected also based on the required 
characteristic and gathered information at the early phase.  
 
 
 
Figure 3.6: Final sketching of selected concept 
. 
3.4 EMBODIMENT DESIGN 
 
3.4.1 Product Architecture 
Product architecture is the scheme by which the function of a product is 
allocated to physical components. It also known as a description of the way in which 
functional elements of a product or system are assigned to its constituent sections or 
subsystems, and of the way in which they interact. For information, product 
architecture is one of the most important decisions during product development. Most 
researches in this field are focused on the modification of product architecture, 
meaning that the design process of our portable mud remover is carried out based on 
the predefined architecture as shown in Figure 3.7 below. 
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Figure 3.7: Schematic diagrams of 3 in 1 Processor Coconut Dehusker Machine 
 
3.4.2 Product Configuration 
Configuration design is a kind of design where set of predefined components 
that can be interfaced (connected) in predefined ways is given, and an assembly of 
components selected. The term component is used in the generic sense to include 
special-purpose parts, standard parts, and standard assemblies.  
 
 Standard and special-purpose part 
A standard component is usually an individual part, manufactured in 
thousands or millions, to the same specification such as size, weight, material, and 
others. Table 3.2 shows the list of standard components for 3 in 1 Processor Coconut 
Dehusker Machine. Standard module is a standardized, often interchangeable 
component of a system or construction that is designed for easy assembly or flexible 
use. Table 3.2 shows the list of standard module for 3 in 1 Processor Coconut 
Dehusker Machine. Special purpose components are components that its operations 
are limited to the acquisition of specific function. The special purpose components 
are usually subsidiary components. Table 3.2 shows the list of special purpose 
components for 3 in 1 Processor Coconut Dehusker Machine. 
 
Table 3.2: List of standard and special parts 
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3.5 DETAIL DESIGN 
 
3.5.1 Detail Drawing 
A detail drawing is the most important drawing for fabrication work. A detail 
drawing is a drawing of a part giving a complete and exact description of its form, 
dimensions, and construction. The part drawings will show the details of part design 
in term of its dimension and material. The whole part of the machine has 
approximately 26 parts as shown in Figure 3.8.  
 
 
 
Figure 3.8: Exploded view of 3 in 1 Processor Coconut Dehusker Machine 
 
Assembly drawing (Figure 3.9) is a detail drawing that shows how all of the 
parts interact of mate to each other to form a useful machine. It will allow us to identify 
the exact connection between each part. 
 
 
 
Figure 3.9: Assembly drawing of 3 in 1 Processor Coconut Dehusker Machine 
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3.5.2 Final Product Design Specification 
Based on design briefing, the analysis of the participatory design project, 
customer requirement and benchmark of product, we drawn our final product design. 
Figure 3.10 shows the final product drawing tree diagram. 
 
 
 
Figure 3.10: Final product drawing tree diagram 
 
3.6 PROTOTYPE DEVELOPMENT 
 
To design this project, the manufacturing processes have been divided into a 
number of processes which is build the fabrications part, and assemble all parts. It needs 
to be done to ensure the manufacturing processes are run in order. To assemble all the 
material of this process takes about 30 days to complete. 
 
3.6.1 Process Involved 
There are several process are involved to develop the prototyping of 3 in 1 
Processor Coconut Dehusker Machine. During the process was running, the safety 
factors are the important thing should be taken to prevent any accident or damage 
occurs to a product, human health and environment. All of the process involved is 
using by the mechanical engineering knowledge. 
35 
 
 
 
 
vii. Materials Used 
The body of the machine was fabricated by using mild steel. All the part we 
made by stainless steel. 
 
viii. Measurement 
All the material used was measure following on the dimension part. The 
measurement process (Figure 3.11) is one of critical part where the tolerance each part 
must be considered. It’s because if the wrong measure, the effect is when we want to 
assemble all of the parts. 
 
 
 
Figure 3.11: Measurement process 
 
ix. Cutting Process 
The cutting process is used many types of equipment. Some of the cutting 
equipment in this process fabrication is such as aluminum cutter, material knife, and 
cutter machine. The safety aspect must be put at the high level. 
The mild steel was cut out into the required dimensions using the grinding 
machine. The required dimensions refer to the detail drawing in the Solidwork 
software.  
 
x. Drilling Process 
Drilling process is involved at the some part such as cover silo and silo. The 
drilling is to prepare the hole for the screw. 
 
xi. Welding Process 
Our part was mainly built by welding such as frame of the body, center body, 
and the bottom body. Most of part was welding at the end the part and to assemble 
part by part. For our project, we had been using the arc welding (Figure 3.12). Also, 
the blade is joined by using welding. 
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Figure 3.12: Welding process 
 
3.6.2 Prototyping (Assemble) Process Time 
The duration time for the develop prototype fabricating process for our product 
takes around 30 days to complete. The time management is highly demand in this 
stages by make sure that prototype of the project can be done in time. So, planning a 
chart plays an important role to complete all the process. At this stages, all the material 
are combined and assembly together to form the prototype of 3 in 1 Processor Coconut 
Dehusker Machine. Table 3.3 shows the duration time taken develop the prototype.  
 
Table 3.3: Prototype development duration time 
 
 
 
3.6.3  Final Prototype 
Figure 3.14 shows the final prototype for our product that is coconut dehusker 
machine. This final product is used for exhibition at Innovator X6 in UTHM. Even 
with the prototype, the product has managed to gain top 10 ranking that is gold medal 
award. 
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Figure 3.14: 3 in 1 Processor Coconut Dehusker Machine 
 
3.7 CONCLUSION 
 
In determining the best concept for designing the coconut dehusker machine, 
the first concept is durian opener machine while the second concept is sugarcane juice 
machine. According to the results of the survey that was carried out on a few users, 
they say there are many privileges in the selection of second concept design. These 
concepts highlights are the processing speed to peel off coconut husk are very fast. 
Knowledge related with the engineering design by understanding the whole design 
process in order to convert conceptual idea into real manufactured product.  
Engineering simulations have been done using SolidWork 2011, which testing 
the stress that build up in the system and parts that might be damaged by load applied. 
The potential part that may have some deformations is the roller and the top part of 
bottom casing. 
The factor of safety is a design requirement for the structure based on the 
uncertainty in loads, material strength (yield and ultimate), and consequences of 
failure. Often a separate factor of safety is applied to the yield strength and to the 
ultimate strength. The factor of safety on yield strength is to prevent detrimental 
deformations and the factor of safety on ultimate strength is to prevent collapse. The 
factor of safety is used to calculate a maximum allowable stress. 
For future development, it is suggested that one should add an emergency 
button for safety purpose and continue this study on the body part so that it can be 
change into fully automatic machine for more effective way. 
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